Objective: To compare prostatic volumes in asymptomatic Asian men with similar controls in Europe. Patients and methods: Six centres (Beijing, Hong Kong, Jinan, Lisbon, Palermo and Stirling) independently selected asymptomatic men aged 55 y or more for assessment of prostatic volume using transrectal ultrasound (total 320 men) between 1992 and 1993. Results: Prostatic volumes in asymptomatic men were greater in Beijing than Hong Kong, Stirling and Palermo (P`0.05) and were smaller in Stirling than Beijing and Jinan (P`0.05). Conclusions: These results suggest that men from Stirling are less likely to have large prostates, but there is no evidence that men from any of the six cities are more likely to have small prostates. This small series may suggest that benign prostatic hyperplasia (BPH) is as common in China as in European cities. The differences may be due to some cities (Beijing, Jinan and Lisbon) having a greater proportion of high values, perhaps suggesting looser selection criteria. This may indicate an abandonment of traditional Asian foods with their presumptive bene®cial effect in favour of a Western dietary style.
Introduction
In a review article Morton et al 1 summarised the evidence for a preventive role of dietary compounds in prostatic disease. They described various mechanisms whereby these substances, plant derived, may have a cancer inhibiting action. They refer to the epidemiological evidence of lower incidence rates of both prostatic, breast and colorectal cancer in Asians compared with Western population groups. This is now well substantiated, as also is the phenomenon that the lesser susceptibility of Asians is variably diminished after migration from their roots into western cultures with their different dietary habits and lifestyle. The implication is that environmental factors are responsible the most likely being dietary habit.
Subsequent investigations of the phenomenon has led to the identi®cation of the plant iso¯avones, hormone like diphenolic compounds, which can in¯uence sex hormone metabolism and biological activity. A rich source of these is soya. Similar hormone-like diphenolic oestrogens are found also in whole grain products, seeds, berries and nuts. These are the lignans. Soya and soya products have until now been consumed in large amounts in some Asian countries such as Japan and China. They provide a possible explanation for the epidemiological picture. The present study con®nes itself to prostatic disease.
Following from the evidence of cancer inhibition there is the concept that dietary substances with a weak oestrogenic effect in Asian and Mediterranean men can in¯u-ence the pathogenesis of BPH by directly inhibiting the growth promoting effects of dihydrotestosterone (DHT) and oestradiol 17b on prostatic stromal tissue. However, whilst there are consistent accounts of a low incidence of clinical prostatic cancer in Asian versus Western countries, there is less clear-cut evidence of a reduced incidence of BPH in the same environments. This prompted the study described here.
It was intended that this be a pilot study to lead, if indicated, at a later stage to a larger and more complete investigation with more parameters of enquiry.
Patients and methods
Since this was an international study involving a number of departments with variable investigative resources, the decision at the outset was to reduce it to its simplest at the same time as giving reasonable hope that differences, if there were any, would be detectable. Most units either had or were acquiring facilities for transrectal ultrasonography (TRUS) so that the main object of de®ning prostatic volume was practicable in the centres selected. The Asian centres included Jinan in Shandong province, Beijing itself, Hong-Kong and, at the outset, Singapore. The latter centre, however, dropped out at a very early stage because of technical dif®culties. The western centres were Lisbon in Portugal, Palermo in Italy and Stirling in Scotland, representing what was considered to be a reasonable cross-section of Western, albeit European, environments. Considering the various centres in greater detail, Beijing as a capital city in China might manifest greater prosperity than a smaller peripheral city such as Jinan, whilst the considerable Western in¯uence in Hong Kong might be expected to show features part-Asian and part-Western. Of the three Western centres, Palermo in the Mediterranean area might show features different to the other two locations.
The initial study asked for recruits aged 55 y and over who were not suffering from symptoms of urinary outow obstruction and who were otherwise well from a urological viewpoint. It was agreed that the study in each location would be ful®lled on attaining 50 screened subjects. This ®gure was not attained in two of the centres. Not all centres at the time had the facility for satisfactory estimation of prostate speci®c antigen (PSA) and whilst it was attractive to have had this included, it was left out for subsequent inclusion in a larger and more ambitious follow-on investigation. Each centre was entrusted with having acquired reasonable experience in the use of TRUS and volume estimation 2 . The study commenced during 1992 and was completed during 1993.
Statistical analysis
A logarithmic transformation of the prostatic volume data Ln(vol) was made to better approximate a normal distribution. Multiple analysis of variance, with Ln(vol) as dependent variable, grouped by city, with age as covariate was performed. For graphic illustration, each prostatic volume was adjusted to age 60 years based on the regression between age and Ln(vol).
Results
The age and prostatic volume data for all subjects is shown in Tables 1 and 2 . The volume data was not symmetrical (means and medians different) and thus not normally distributed. A log transformation gave a better approximation to a normal distribution. By multiple analysis of variance, with Ln(vol) as dependent variable, grouped by city, with age as covariate there was a signi®cant age effect (P`0.001) and taking this into account (that is allowing for any differences in age between cities) there was a signi®cant effect of city (P`0.001).
The signi®cance of differences between individual cities can be assessed by inspection of the con®dence intervals for age adjusted Ln(vol) data (Figure 1a Figure 1a and reveals that the differences are due to some cities (Beijing, Jinan and Lisbon) having a greater proportion of high values, rather than a general shift of the whole distribution to a higher value. This might suggest that these centres used looser criteria in selecting`asymptomatic' men. These 
Discussion
The prevalence of BPH in China was ®rst reported by Chang and Char in 1936. 3 Subsequent autopsy data had shown that comparatively between India 4 the United States of America (USA) 5 and Beijing 6 the Indian prostate was the smallest with the Chinese prostate equalling or exceeding that of the USA. A virtually similar picture has emerged from this ®nding using TRUS. It appears, therefore, both from the autopsy data and this TRUS series that prostatic volumes and probably the incidence of BPH is similar in asymptomatic Chinese and European men. Dietary and environmental factors may not protect the Chinese from developing benign enlargement as distinct from developing prostatic cancer. This may be due to the more complex pathogenesis of BPH compared to cancer in respect of involving a number of different tissue types and probably different hormone sensitivities.
Commenting on the autopsy data Gu 6 observes that BPH, having been rare in the early years of this century in China, had become a common disease and attributes this to the gradual improvement in living conditions in China since the advent of The People's Republic in 1949 and to the increased daily intake of total calories, fat, and animal protein approaching that consumed in`Western' countries. Other epidemiological data which would support this is that whereas the urinary stone of poverty and malnutrition, that is bladder stone, used to be the common stone entity in China at the turn of the century, this has been supplanted by a`stone wave' of idiopathic upper tract stone since 1949. This resembles the experience of Western countries over the past two hundred years during which an increasingly af¯uent dietary style developed. A high incidence of idiopathic upper tract stone in a community is a certain indicator of af¯uent eating habits with the highest incidence in the USA.
With progressive af¯uence since 1949, the question is whether concomitant with increase in consumption of animal fat and protein, there has been commensurate reduction in previous mainstays of protein intake such as soya, with diminution of iso¯avones and their modifying effect on target tissues for testosterone.
The differential time-scale of events in respect of the processes involved in genesis of prostatic cancer and BPH would suggest that the earlier change would be observed with BPH. If this is so then it is only a matter of time before there is an upsurge in incidence of prostatic cancer and the historic, relative immunity of the Chinese, is lost. In this respect Gu 6 notes that at the Institute or Urology in Beijing an increase in incidence of prostatic cancer is currently being observed (Gu, personal communication) . He also reports that hospital admission for prostatic outow obstruction due to BPH is the second most common cause for urological hospital admissions, the most common being for idiopathic urolithiasis.
There is a great need for community dietary studies to be undertaken in both rural and city dwellers in China to ascertain the extent to which protective soya products have been abandoned in favour of a more Western lifestyle. It is interesting that Oesterling et al, 7 in a community-based study in Japan which included serum PSA determination and TRUS, found that there was a low incidence of prostatic cancer (4 cases out of 335 screened) and that prostatic volumes were signi®cantly less compared with a matched group in the USA. The PSA value in the Japanese men re¯ected the smaller prostatic gland mass. Although this was a single, speci®c community in which there may have been local circumstances of relevance in the observed phenomena, it is probably true that the Japanese have been more traditional in their eating habits than the Chinese and remain consuming enough soya protein to preserve a bene®cial in¯uence from the phyto-oestrogens. However, Yoshida 8 observed a dramatic increase in idiopathic stone disease in Japan following the end of the war in 1945. This could be related to Westernisation of the Japanese diet between 1950 and 1975 described by Kagawa. 9 This initial pilot study will hopefully be followed by a more detailed prospective study involving larger numbers of patients in more centres. However, we may be about to witness an increase in incidence of both benign and malignant prostatic disease in some Asian countries as a consequence of Westernisation. These changes may be due to alteration in dietary habits. By studying these cultures we may learn more about the aetiology and pathogenesis of BPH and malignant transformation.
